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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sulfonic group-containing 
polymer improved in resistance to hot water and resistance to radicals 
(durability), a solid polyelectrolyte comprising the polymer, and a proton- 
conductive film comprising the electrolyte. 

SOLUTION: The polyelectrolyte comprises a sulfonated product of a 
polymer represented by general formula (1) [wherein X and Y are bonded 
in a random, alternate or block manner; and x and y are each a number of 
at least 2]. 




http://wwl9.ipdl.inpit.go.jP/PAl/result/detail/maiii/wAAA0WayRvDA416285118Pl.h 



1/29/2010 



JP,2004-2851 18,A [CLAIMS] 



Page 1 of 4 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A polymer electrolyte which consists of a sulfonation thing of a polymer expressed with a 
following general formula (1). 
[Formula 1] 



4 x +t Y TT 



[X are at least one structure chosen from a following formula (X-1), (X-2), and (X-3) among a 
formula, Y is at least one structure chosen from a following formula (Y-1), (Y-2), and (Y-3), X 
and Y are combined with randomness, alternation, or block like shape, and x and y show two or 
more numbers, respectively. ] 
[Formula 2] 





[A is an electronic suction nature group among a formula, and B is an electron releasing group. ] 
[Formula 3] 
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[A is an electronic suction nature group among a formula, R is a hydrogen atom or a hydrocarbon 
group, p is an integer of 0-4, and q is 0-1000. ] 
[Claim 2] 

A polymer electrolyte which consists of a sulfonation thing of a polymer expressed with a 
following genera! formula (2). 
[Formula 4] 



[X are at least one structure chosen from a following formula (X-1), (X-2), and (X-3) among a 
formula, Y is at least one structure chosen from a following formula CY-1), (Y-2), and (Y-3), Z is 
at least one structure chosen from a following formula (Z-1) and (Z-2), X, Y, and Z are combined 
with randomness, alternation, or block like shape, and x, y, and z show two or more numbers, 
respectively. ] 
[Formula 5] 



<5^ 
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( X-1 ) ( X-2 ) 



[A is an electronic suction nature group among a formula, and B is an electron releasing group. ] 
[Formula 6] 

<?>„ ( R>n 



(E) p (R) p (Rip 



[A is an electronic suction nature group among a formula, R is a hydrogen atom or a hydrocarbon 
group, p is an integer of 0-4, and q is 0-1000. ] 
[Formula 7] 



-^-0-»tO-*-0- 
-0- ««> 



[A is an electronic suction nature group among a formula, B is an electron releasing group, and m 
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is the number of 0-200. ] 

[Claim 3] 

In claim 1 or 2, 

A polymer electrolyte which carries out 0.5-3.0 meq/g content of the sulfonic group. 
[Claim 4] 

Proton conducting membrane which consists of the polymer electrolyte according to any one 
claims 1 to 3. 



[Translation done.] 
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JPO and iNPIT are not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the proton conducting membrane which consists of a solid polymer 
electrolyte which consists of a polymer which has the sulfonic group excellent in the oxidation 
resistance used for a fuel cell, the electrolysis of water, electrolysis of salt, a humidity sensor, a 
gas sensor, etc., hot water resistance, etc., and this electrolyte. 
[0002] 

[Description of the Prior Art] 

A solid polymer electrolyte is a solid polymer material which has electrolyte groups, such as a 
sulfonic group and a carboxylic acid group, in a polymers chain. 

Since it combines with specific ion firmly or has the character which penetrates a positive ion or 
negative ion selectively, it is used as polymer electrolyte membrane in a polyelectrolyte type fuel 
cell or a water electrolysis cell. 

[0003] 

A polyelectrolyte type fuel cell provides the electrode of a couple in both sides of the solid 
polyelectrolyte membrane of proton conductivity, supplies it to one electrode (fuel electrode) by 
making pure water matter or modified water matter gas into fuel gas, supplies oxygen gas or air 
to a different electrode (air pole) as an oxidizer, and acquires electromotive force. By 
electrolysing water using solid polyelectrolyte membrane, the backward reaction of a fuel cell 
reaction occurs and water electrolysis manufactures hydrogen and oxygen. 
[0004] 

However, in a actual fuel cell and water electrolysis, a side reaction other than these main 
reactions occurs. That typical thing is generation of hydrogen peroxide (H 2 0 2 ), and the radical 
species resulting from this hydrogen peroxide have become the cause of degrading solid 
polyelectrolyte membrane. 
[0005] 

As solid polyelectrolyte membrane, NAFION (a registered trademark, the Du Pont make), 
ASHIPU REXX (a registered trademark, the Asahi Chemical Industry Co., Ltd. make), and the 
perfluoro sulfonic acid system film marketed with the trade name of FUREMION (a registered 
trademark, the Asahi Glass Co., Ltd. make) have been conventionally used from a point of the 
chemical stability. 
[0006] 

However, since these perfluoro sulfonic acid system electrolyte membrane is difficult to 
manufacture and it has the problem of being very expensive, it is restricted to the application to 
a particular application, and has been a serious obstacle on application on noncommercial ways, 
such as an object for cars, and a family-size fuel cell. Since it has a lot of fluorine atoms in 
intramolecular, the big problem environmental also about the discarding treatment after use is 
held. 
[00073 
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Then, a polyether ether ketone, polyether sulphone, and the polymer that sulfonated the main 
chain aromatic ring of the polyphenylene sulfide are proposed [ rather than ] as cheap solid 
polyelectrolyte membrane excluding the fluorine atom. However, the polymer by which these 
main chain aromatic ring was sulfonated had large absorptivity, and it was inferior to hot water 
resistance, and had the problem of being inferior to the Fenton tolerance (radical tolerance) 
made into the measure of power generation endurance. 
[0008] 

[Problem(s) to be Solved by the Invention] 

The purpose of this invention is to provide the proton conducting membrane which consists of a 
solid polymer electrolyte which solved the problem of the aromatic hydrocarbon system 
electrolyte membrane examined conventionally, in which hot water resistance and radical 
tolerance (endurance) were improved, and which consists of a polymer which has a sulfonic 
group, and this electrolyte. 
[0009] 

[Means for Solving the Problem] 

This invention provides a polymer electrolyte which consists of a sulfonation thing of a polymer 
expressed with a following general formula (1) in the first place. 
[0010] 
[Formula 8] 



[X are at least one structure chosen from a following formula (X-1), (X-2), and (X-3) among a 
formula, Y is at least one structure chosen from a following formula (Y-1), (Y-2), and (Y-3), X 
and Y are combined with randomness, alternation, or block like shape, and x and y show two or 
more numbers, respectively. ] 
[0011] 
[Formula 9] 




( X-1 ) ( X-2) ( X-3) 



[A is an electronic suction nature group among a formula, and B is an electron releasing group. ] 
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[0012] 

[Formula 10] 




( Y-1 ) 




( Y-2> 




( Y-3 ) 



[A is an electronic suction nature group among a formula, R is a hydrogen atom or a hydrocarbon 
group, p is an integer of 0-4, and q is 0-1000. ] 

This invention provides the polymer electrolyte which consists of a sulfonation thing of the 

polymer expressed [ second ] with a following general formula (2). 

[0013] 

[Formula 11] 



[X are at least one structure chosen from a following formula (X-1), (X-2), and (X-3) among a 
formula, Y is at least one structure chosen from a following formula (Y-1), (Y-2), and (Y-3), Z is 
at least one structure chosen from a following formula (Z-1) and (Z-2), X, Y, and Z are combined 
with randomness, alternation, or block like shape, and x, y, and z show two or more numbers, 
respectively. ] 



X 



Y Z 



(2) 



y 



[0014] 
[Formula 12] 
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[A is an electronic suction nature group among a formula, and B is an electron releasing group. ] 
[0015] 

[Formula 13] 

( RL (R) n . 



'!> 1I> 1X! P 



{ Y-1 ) 



[A is an electronic suction nature group among a formula, R is a hydrogen atom or a hydrocarbon 

group, p is an integer of 0-4, and q is 0-1000. ] 

[0016] 

[Formula 14] 



-©- (z - 2> 
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[A is an electronic suction nature group among a formula, B is an electron releasing group, and m 
is the number of 0-200. ] 

Here, the polymer electrolyte of this invention can carry out 0.5-3.0 meq/g content of the 

sulfonic group. 

[0017] 

This invention provides the proton conducting membrane set to the third from said polymer 

electrolyte. 

[0018] 

[Embodiment of the Invention] 
[Polymer] 

First, the polymer which constitutes the polymer electrolyte of this invention is explained. 
[0019] 

The polymer electrolyte of this invention consists of a sulfonation thing of the polymer 
expressed with said general formula (1). In said general formula (1), X is at least one structure 
chosen from said formula (X-1), (X-2), and (X-3), and Y is at least one structure chosen from a 
following formula (Y~1), (Y-2), and (Y-3). 
[0020] 

The polymer electrolyte of this invention consists of a sulfonation thing of the polymer 
expressed with said general formula (2). It is at least one structure where X is chosen from said 
formula (X-1), (X-2), and (X-3) in said general formula (2), Y is at least one structure chosen 
from a following formula (Y-1), (Y-2), and (Y-3), and Z is at least one structure chosen from said 
formula (Z-1) and (Z-2). 
[0021] 

In said general formula (1) and (2), X, Y, and Z are combined with randomness, alternation, or 

block like shape, and x, y, and z show two or more numbers, respectively. 

[0022] 

In (X-1) of the above-mentioned general formula (1) and a general formula (2), (X-2), (X-3), (Y- 
3), and (Z-1) of the above-mentioned general formula (2), As an electronic suction nature group 
of A, -CO-, -S0 2 - -SO-, -CONH-, -COO- -(CF 2 ) - (here, p is an integer of 1-10), -C(CF 3 ) 
2 ~, etc. are mentioned. 
[0023] 

In (X-1) of the above-mentioned general formula (1) and a general formula (2), (X-2), (X~3), and 
(Z-1) of the above-mentioned general formula (2), -(CH 2 )- -C(CH 3 ) 2 ~, -0-, -S-, etc. are 
mentioned as an electron releasing group of B. 
[0024] 

In a general formula (1) and (Y-1) of (2), (Y-2), and (Y-3), as a hydrocarbon group of R, Alkyl 
groups, such as a methyl group, an ethyl group, a propyl group, a butyl group, and a hexyl group, 
the alkenyl group of the carbon numbers 1-6, or an alkynyl group is mentioned, p is an integer of 
0-4, and q is 0-1000. Here, the hydrocarbon group shown by R may be fluorinated, for example, 
may be perfluoroalkyl groups, such as a trifluoromethyl group and a pentafluoro methyl group. 
[0025] 

In (Z-1) of a general formula (2), m is the number of 0-200. 
[0026] 

As for an electronic suction nature group, in like m of a phenyl group, in like 0.06 or more and p, 
in this invention, the Hammett (Hammett) substituent constant says the basis used as 0.01 or 
more values. 
[0027] 

The polystyrene equivalent weight average molecular weights of the polymer expressed with said 

general formula (1) or (2) are usually 10,000-1 million. 

[0028] 

The polymer electrolyte of this invention is obtained using a sulfonating agent by sulfonating the 
?/ 
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polymer expressed with said general formula (1) and (2). A sulfonating agent and the method of 

sulfonation are mentioned later. 

[0029] 

[A manufacturing method of a polymer] 

The polymer expressed with a general formula (1) Following general formula (X~1)' and at least 
one monomer (henceforth "the monomer X") chosen from '(X-2) and (X-3) it is obtained by 
polymerizing following general formula (Y-1)' and at least one monomer (henceforth "the 
monomer Y") chosen from '(Y~2) and (Y-3) '. 
[0030] 

[Formula 15] 



; x-1 )' ( X-2)' ( X-3 )' 



[0031] 

[Formula 16] 



( R)„ ( R 

Q ' 



<|>> Tp T» 



The polymer expressed with a general formula (2) is obtained by polymerizing the monomer X 
and at least one monomer (henceforth "the monomer Z") chosen from the monomer Y, '(Z-1), 
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and (Z-2) '. 
[0032] 

[Formula 17] 



In each above-mentioned general formula (X-1)' - (Z-2) ', Q shows the basis expressed with the 
halogen atom or -OS0 2 D (here, D shows an alkyl group, a fluorine substituted alkyl group, or an 
aryl group.) except a fluorine atom. 
[0033] 

Here, a methyl group, an ethyl group, etc. are mentioned as an alkyl group which D shows, a 
trifluoromethyl group etc. are mentioned as a fluorine substituted alkyl group, and a phenyl group, 
p-tolyl group, etc. are mentioned as an aryl group. 
[0034] 

In above-mentioned formula (X-1) '-(X-3)' and (Z-1) ', A and B are as the definition in - (X-1) 

(X-3) and (Z-1). In *(Y-1) - (Y-3)', A and R are as the definition in - (Y-1) CY-3). 

[0035] 

. The polymer expressed with the polymer and general formula (2) which are expressed with a 
general formula (1) makes the above-mentioned monomer react under existence of a catalyst. 
The catalyst used is a transition metal compound a catalyst system to include, and as this 
catalyst system, (i) The compound (henceforth a "ligand ingredient") used as transition metal 
salt and a ligand or the transition metal complex (copper salt is included) which the ligand 
configurated, and a (ii) reducing agent are used as an essential ingredient, and further, in order to 
gather a rate of polymerization, a "salt" may be added. 
[0036] 

As transition metal salt here Nickel chloride, nickel bromide, nickel iodide, Nickel compounds, 
such as nickel acetylacetonato; cobalt compounds, such as iron compound; cobalt chlorides, 
such as palladium compound; ferric chloride, such as a palladium chloride, a palladium bromide, 
and a palladous iodide, iron bromide, and iron iodide, a cobalt bromide, and cobalt iodide, etc. are 
mentioned. Nickel chloride, nickel bromide, etc. are [ especially among these ] preferred. 
[0037] 

As a ligand ingredient, triphenyl phosphine, a 2,2'-bipyridine, 1 ,5-cyclo-octadiene, 1 ,3-bis 
(diphenylphospino)propane, etc. are mentioned. Triphenyl phosphine and a 2,2'-bipyridine are 
[ among these ] preferred. A compound which is the above-mentioned ligand ingredient is one- 
sort independent, or can use two or more sorts together. 
[0038] 

As a transition metal complex which a ligand configurated, For example, a nickel chloride screw 
(triphenyl phosphine), a nickel bromide screw (triphenyl phosphine), A nickel iodide screw 
(triphenyl phosphine), a nickel nitrate screw (triphenyl phosphine), Nickel chloride (2,2- 
bipyridine), nickel bromide (2,2'-bipyridine), Nickel iodide (2,2'-bipyridine), nickel nitrate (2,2- 
bipyridine), Bis(1,5-cycIo-octadiene)nickel, tetrakis (triphenyl phosphine) nickel, tetrakis 
(triphenyl phosphite) nickel, tetrakis (triphenyl phosphine) palladium, etc. are mentioned. A nickel 
chloride screw (triphenyl phosphine) and nickel chloride (2,2'-bipyridine) are [ among these ] 
preferred. 
[0039] 

?<? 
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As a (ii) reducing agent which can be used for the above-mentioned catalyst system, iron, zinc, 
manganese, aluminum, magnesium, sodium, calcium, etc. are mentioned, for example. Zinc, 
magnesium, and manganese are [ among these ] preferred. By making acid, such as organic acid, 
contact, these reducing agents can be activated more and can be used. 
[0040] 

As a "salt" which can be used in the above-mentioned catalyst system. Sodium fluoride, sodium 
chloride, a sodium bromide, sodium iodide, Sodium compounds, such as sodium sulfate, potassium 
fluoride, potassium chloride, Potassium compounds, such as potassium bromide, potassium 
iodide, and potassium sulfate; Tetraethylammonium fluoridation. Ammonium compounds, such as 
a tetraethylammonium chloride, a tetraethylammonium bromide, iodination tetraethylammonium, 
and sulfuric acid tetraethylammonium, etc. are mentioned. A sodium bromide, sodium iodide, 
potassium bromide, a tetraethylammonium bromide, and iodination tetraethylammonium are 
[ among these ] preferred. 
[0041] 

Transition metal salt or 0.0001-10 mol of transition metal complexes of a using rate of each 
ingredient are usually 0.01-0.5 mol preferably to a total of 1 mol of the above-mentioned 
monomer. In less than 0.0001 mol, a polymerization reaction may not fully advance, and on the 
other hand, when it exceeds 10 mol, a molecular weight may fall. 
[0042] 

In a catalyst system, when using transition metal salt and a ligand ingredient, 0.1-100 mol of 
using rates of this ligand ingredient are usually 1-10 mol preferably to 1 mol of transition metal 
salt. In less than 0.1 mol, catalytic activity may become insufficient, and on the other hand, when 
it exceeds 100 mol, a molecular weight may fall. 
[0043] 

0.1-100 mol of using rates of a reducing agent are usually 1-10 mol preferably to a total of 1 mol 
of the above-mentioned monomer. In less than 0.1 mol, when a polymerization may not advance 
enough and it exceeds 100 mol, refining of a polymer obtained may become difficult. 
[0044] 

When using a "salt", 0.001-100 mol of the using rate is usually 0.01-1 mol preferably to a total of 
1 mol of the above-mentioned monomer. When less than 0.001 mol is sometimes insufficient as 
for an effect of gathering a rate of polymerization and it exceeds 100 mol, refining of a polymer 
obtained may become difficult 
[0045] 

As a polymerization solvent which can be used, a tetrahydrofuran, cyclohexanone, dimethyl 
sulfoxide, N.N-dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone, gamma- 
butyrolactone, gamma-butyrolactam, etc. are mentioned, for example. A tetrahydrofuran, N.N- 
dimethylformamide, N,N-dimethylacetamide, and N-methyl-2-pyrrolidone are [ among these ] 
preferred. As for these polymerization solvents, using, after fully drying is preferred. 
[0046] 

Concentration of the total of the above-mentioned monomer in a polymerization solvent is 

usually 5 to 40 % of the weight preferably one to 90% of the weight. 

[0047] 

0-200 ** of polymerization temperature at the time of polymerizing is usually 50-120 ** 
preferably. Polymerization time is usually 1 to 40 hours preferably for 0.5 to 100 hours. 
[0048] 

Thus, a polymer expressed with a general formula (1) is obtained by polymerizing monomer X 5- 
95-mol % and monomer Y 5-95-mo! % (the sum total of the monomer X and the monomer Y is 
made into 100-mol %). A polymer (2) expressed with a general formula (2) is obtained by 
polymerizing monomer X 5-95-mol %, monomer Y 5-90-mol %, and monomer Z 0.1-90-mol % (the 
sum total of the monomer X, the monomer Y, and the monomer Z is made into 1 00-moi %). 
[0049] 

Next, a polymer which is used for proton conducting membrane of this invention and which has a 
sulfonic group can be obtained by introducing a sulfonic group into a polymer expressed with a 
polymer or a genera! formula (2) expressed with a general formula (1) by a conventional method 
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using a sulfonating agent 
[0050] 

that "a sulfonic group introduces" of the polymer is [ "it is sulfonated" ] and carried out to a 
polymer in this invention, An aromatic ring of a polymer says being replaced by bases, such as - 
S0 3 H, -(CH 2 )-S0 3 H, and -(CF 2 ) n-S0 3 H, for example. 
[0051] 

A polymer expressed with a polymer or a general formula (2) expressed with the above- 
mentioned general formula (1) as a method of introducing a sulfonic group, for example, It can 
sulfonate on publicly known conditions using publicly known sulfonating agents, such as a sulfuric 
anhydride, fuming sulfuric acid, chlorosulphonic acid, sulfuric acid, and sodium hydrogen sulfite. 
[Polymer Preprints, Japan, Vol.42, No.3, p.730 (1993) ;P olymer Preprints, Japan, Vol.42, No.3, 
p.736 (1994) ;P olymer. Preprints, Japan, Vol.42, No.7, pp.2490-2492 (1993)] . 
[0052] 

That is, a polymer expressed with a polymer or a general formula (2) expressed with the above- 
mentioned general formula (1 ) as a reaction condition of this sulfonation is made to react to the 
above-mentioned sulfonating agent under a non-solvent or solvent existence. As a solvent, for 
example Hydrocarbon solvents, such as n-hexane, a tetrahydrofuran, Halogenated hydrocarbon, 
such as tetrachloroethane, a dichloroethane, chloroform, a methylene chloride, etc. besides 
ethers solvents, such as dioxane, dimethylacetamide, dimethylformamide, and aprotic system 
polar solvents like dimethyl sulfoxide, etc. are mentioned. Although reaction temperature does 
not have restriction in particular, -50-200 ** is usually -10-100 ** preferably. Reaction time is 
usually 1 to 200 hours preferably for 0.5 to 1 ,000 hours. 
[0053] 

Thus, the amount of sulfonic groups in a polymer which has a sulfonic group obtained is 0.8 - 2.8 
meq/g preferably 0.5 to 3.0 meq/g. In less than 0.5 meq/g, if proton conductivity does not go up 
but 3.0 meq/g is exceeded on the other hand, hydrophilic nature will improve, and it will be 
water-soluble polymer, or will not result in water solubility, but endurance will fall [ ** ]. 
[0054] 

The above-mentioned amount of sulfonic groups can be easily adjusted by changing a kind of 

each monomer, and combination. 

[0055] 

Structure of a polymer of having a sulfonic group of this invention, By an infrared absorption 
spectrum, 1,030-1,045 cm" 1 , It can check by S=0 absorption of 1,160-1,190 cm" 1 , C-O-C 
absorption of 1,130-1,250 cm" 1 , C=0 absorption of 1,640-1,660 cm" 1 , etc., and such composition 
ratios can be known by a neutralization titration of sulfonic acid, and ultimate analysis. The 
structure can be checked from a peak of a 6.8-8.0 ppm aromatic proton with a nuclear magnetic 
resonance spectrum ( 1 H~NMR). 
[0056] 

[Polymer electrolyte] 

A solid polymer electrolyte of this invention consists of a polymer (henceforth "a polymer which 
has a sulfonic group") which sulfonated a polymer expressed with a polymer and a general 
formula (2) which are expressed with the above-mentioned general formula (1). Proton 
conducting membrane of this invention consists of said polymer electrolyte. When preparing 
proton conducting membrane from a polymer which has a sulfonic group, organic acid, optimum 
dose of water, etc. containing inorganic acid, such as sulfuric acid and phosphoric acid, and 
carboxylic acid may be used together in addition to a polymer which has the above-mentioned 
sulfonic group. 
[0057] 

[Proton conducting membrane] 

Proton conducting membrane of this invention can be manufactured by casting it on a base and 
fabricating it to film state by casting, using casting method fabricated to film state, after 
dissolving in a solvent and using as a solution a polymer which has a sulfonic group, for example. 
Here, especially if it is a base used for the usual solution casting method as the above- 
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mentioned base, it will not be limited, for example, bases, such as a product made from a plastic 
and metal, are used, and a base which consists of thermoplastics, such as a polyethylene 
terephthalate (PET) film, for example is used preferably. 
[0058] 

As a solvent which dissolves a polymer which has a sulfonic group, For example, N-methyl-2- 
pyrrolidone, N.N-dimethylformamide, Polar solvents, such as gamma-butyrolactone, N,N- 
dimethylacetamide, dimethyl sulfoxide, dimethylurea, dimethyiimidazolidinone, sulfolane, a 
methylene chloride, chloroform, and a tetrahydrofuran (THF), are mentioned, a solvent is one- 
sort independent — it is — two or more sorts can be used together. 
[0059] 

A mixture of the above-mentioned polar solvents and alcohol can also be used as a solvent in 
which a polymer which has a sulfonic group is dissolved. As alcohol, methanol, ethanol, propyl 
alcohol, iso-propyl alcohol, sec-butyl alcohol, tert-butyl alcohol, etc. are mentioned, for example, 
and it is effective in lowering solution viscosity in a composition range where especially methanol 
is broad, and desirable, alcohol is one-sort independent — it is — two or more sorts can be 
used together. 
[0060] 

When using a mixture of the above-mentioned polar solvents and alcohol as a solvent, 90 to 25 % 
of the weight is used for polar solvents, and a mixture of 10 to 75% of the weight (however, the 
sum total 100 % of the weight) of a presentation is preferably used for alcohol five to 75% of the 
weight 95 to 25% of the weight. When quantity of alcohol is in a mentioned range, it excels in an 
effect of lowering solution viscosity. 
[0061] 

Although polymer concentration of a solution in which a polymer which has a sulfonic group was 
dissolved is based also on a molecular weight of a polymer which has a sulfonic group, it is 
usually 7 to 25 % of the weight preferably five to 40% of the weight. In less than 5 % of the weight, 
itis [ thick-film-] hard toize, and easy to generate a pinhole. On the other hand, when it exceeds 
40 % of the weight, solution viscosity is too high, and itis [ film-] hard toize, and surface 
smoothness may be missing. 
[0062] 

Although solution viscosity is based also on a molecular weight of a polymer which has a sulfonic 
group, and polymer concentration, it is usually 3,000 - 50,000 mPa-s preferably 2,000 to 100,000 
mPa-s. In less than 2,000 mPa-s, the retentivity of a solution under membrane formation may be 
bad, and may flow from a base. On the other hand, when 100,000 mPa-s is exceeded, viscosity 
may be too high, and extrusion from a die may not be able to be performed, but film-ization by 
the casting method may become difficult. 
[0063] 

After forming membranes as mentioned above, by immersing an obtained undried film in water, an 
organic solvent in an undried film can be replaced by water, and the amount of residual solvents 
of proton conducting membrane obtained can be reduced. 
[0064] 

After membrane formation, before an undried film is immersed in water, predrying of the undried 
film may be carried out. Predrying is performed by being usually 50-150 ** in temperature, and 
holding an undried film for 0.1 to 10 hours. 
[0065] 

When an undried film is immersed in water, it may be a batch method which immerses a sheet in 
water, and water is made to immerse a film separated from a substrate with a laminated film in 
the state where membranes were formed on a substrate film (for example, PET) usually obtained, 
and it can apply also with a continuous method to roll round. 
[0066] 

In the case of a batch method, since wrinkle formation of the surface of a film where a method, 
such as inserting a processing film in a frame, was processed is controlled, it is convenient. 
[0067] 

When an undried film is immersed in water, it is good to make it ten or more weight sections of 
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water serve as a contact ratio of 30 or more weight sections preferably to undried film 1 weight 
section. In order to lessen the amount of residual solvents of proton conducting membrane 
obtained as much as possible, it is good to maintain the biggest possible contact ratio. It is also 
effective in reduction of the amount of residual solvents of proton conducting membrane 
obtained to exchange water used for immersion, or to make it overflow, and to always maintain 
underwater organic solvent concentration below to fixed concentration, a field of the amount of 
organic solvents which remains in proton conducting membrane — internal division — in order to 
press down cloth small, it is effective to make underwater organic solvent concentration uniform 
by churning etc. 
[0068] 

A range of temperature of water at the time of an undried film being immersed in water is 5-80 
** preferably. Although substitution speed of an organic solvent and water becomes quick like an 
elevated temperature, since a coefficient of water absorption of a film also becomes large, there 
is concern ruined [ a surface state's of proton conducting membrane obtained after 
desiccation ]. Usually, a 10-60 ** temperature requirement is convenient from substitution 
speed and the ease of dealing with it. 
[0069] 

Although immersion time is based also on the early amount of residual solvents, or a contact 
ratio and treatment temperature, ranges of it are usually 10 minutes - 240 hours. It is the range 
of 30 minutes - 100 hours preferably. 
[0070] 

If it dries after an undried film is immersed in water as mentioned above, proton conducting 
membrane in which the amount of residual solvents was reduced will be obtained, but the amount 
of residual solvents of proton conducting membrane produced by doing in this way is usually 5 or 
less % of the weight. 
[0071] 

The amount of residual solvents of proton conducting membrane obtained depending on 
immersion conditions can be made into 1 or less % of the weight. There is a method of making 
temperature of water at the time of water immersing 50 or more weight sections of contact 
ratios of an undried film and water to undried film 1 weight section 1 0-60 ** as such conditions, 
for example, and making immersion time into 10 minutes - 10 hours. 
[0072] 

After an undried film is immersed in water as mentioned above, 30-100 ** is 50-80 ** preferably 
about a film, Preferably, it dries for 15 to 60 minutes, it ranks second, and is 50-150 **, and 
proton conducting membrane can be preferably obtained by carrying out vacuum drying under 
decompression of 500mmHg - 0.1 mmHg for 0.5 to 24 hours for 1 0 to 1 80 minutes. 
[0073] 

10-100 micrometers of the dry membrane thickness of proton conducting membrane obtained by 

a method of this invention is usually 20-80 micrometers preferably. 

[0074] 

In proton conducting membrane of this invention, endurance as proton conducting membrane can 
be raised more by an antiaging agent and making a with a molecular weights of 500 or more 
hindered phenol system compound contain preferably, and containing an antiaging agent. 
[0075] 

As a with a molecular weights of 500 or more which can be used by this invention hindered 
phenol system compound, A triethylene glycol screw E3-(3-t~butyl-5-methyl-4-hydroxyphenyl) 
pro ONETO] (trade name: IRGANOX 245), 1,6-hexane ********-**** [3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate] (trade name: IRGANOX 259), 2,4-bis-(n-octylthio)-6-(4-hydroxy- 
3,5-di-t-buty!anilino)-3,5-triazine (trade name: IRGANOX 565), Pentaerythrityl tetrakis [3-(3,5- 
di-t-butyl-4-hydroxyphenyl) propionate] (trade name: IRGANOX 1010), A 2,2-thio- 
diethylenescrew [3-(3,5-di-t-butyh4-hydroxyphenyl) propionate] (trade name: IRGANOX 1035), 
Octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate (trade name: IRGANOX1076), N,N- 
hexa methylenebis (3,5-di-t-butyl 4-hydroxy-hydronaiium thinner MAMIDO) (trade name: 
IRGAONOX 1 098), 1 ,3,5-trimethyl 2,4,6-tris(3,5-di-t-butyl-4-hydroxybenzyl) benzene (trade 
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name: IRGANOX 1330), Tris-(3,5-di-t-butyi-4-hydroxybenzyl)-isocyanurate (trade name: 
IRGANOX 3114) and 3,9-screw [2 - [3-(3-t-butyl-4-hydroxy-5-methylphenyi) propionyioxy] A- 
1,1-dimethylethyl]-2,4,8,10-tetraoxaspiro [5.5] undecane (trade name: Sumilizer GA-80) etc. can 
be mentioned. 
[0076] 

As for a with a molecular weights of 500 or more hindered phenol system compound, in this 
invention, it is preferred to use it in quantity of 0.01 to 10 weight section to polymer 100 weight 
section which has a sulfonic group. 
[0077] 

Proton conducting membrane of this invention is available on a conduction film of proton 
conductivity available to an electrolyte for primary batteries, an electrolyte for rechargeable 
batteries, a solid polymer electrolyte for fuel cells, a display device, a various sensor, a signal 
transduction medium, a solid capacitor, an ion-exchange membrane, etc., for example. 
[0078] 
[Example] 

Hereafter, although this invention is explained still more concretely based on an example, this 

invention is not limited to these examples. 

[0079] 

In the example, it asked for sulfonic acid equivalent weight, proton conductivity, hot water 
resistance (rate of a weight change of a film), and the weight retention in the Fenton examination 
as follows. 
[0080] 

1 . Sulfonic acid equivalent 

It washes until the water washing of a polymer which has the obtained sulfonic group becomes 
neutrality, Except for the acid which remains free, it fully rinsed, weighing of the specified 
quantity was carried out after desiccation, phenolphthalein which dissolved in the partially 
aromatic solvent of THF/water was used as the indicator, it titrated using the reference solution 
of NaOH, and the sulfonic acid equivalent was calculated from the point of neutralization. 
[0081] 

2. Measurement of proton conductivity 

Alternating current resistance pressed the platinum wire (f= 0.5 mm) against the surface of the 
proton-conducting-membrane sample of the shape of a strip of paper of 5-mm width, held the 
sample in the constant temperature and humidity device, and asked for it from the alternating- 
current-impedance measurement between platinum wires. That is, the impedance in 10 kHz of 
exchange was measured under 85 ** and the environment of 90% of relative humidity. JW241 by 
Yamato Scientific Co., Ltd. was used for the constant temperature and humidity device, using 
the chemical impedance measurement system made from NF Circuit design Block as a measure 
resistance device. Five platinum wires were pressed against a 5-mm interval, changed the 
conductor spacing to 5-20 mm, and measured alternating current resistance. From a conductor 
spacing and the inclination of resistance, membranous specific resistance was computed, 
alternating current impedance was computed from the reciprocal of specific resistance, and this 
impedance to proton conductivity was computed. 
[0082] 

Inclination between specific resistance R(ohm-cm) =0.5(cm) x thickness (cm) x resistance levels 
(ohm/cm) 

3. Hot water resistance 

The proton-conducting-membrane sample of film state was dipped in ion exchange water, and 
the weight retention of the film before and behind 48-hour immersion was computed with the 
following expression at 95 **. The bone dry of the film was carried out by vacuum drying, and it 
found weight. 
[0083] 

Film weight x100 before the film weight / hot-water-resistance examination after the weight 
retention (%) = hot-water-resistance examination in a hot-water-resistance examination 

4. Fenton examination 

p<5> 
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The Fenton's reagent was prepared so that the concentration of iron ion might be set to 20 ppm 
to 3% of the weight of hydrogen peroxide in ferrous sulfate and 7 hydrate. Extracted a 200-g 
Fenton's reagent in the 250-cc solution made from polyethylene, a 40 ** constant temperature 
bath was made to immerse after [ after throwing in the proton conducting membrane cut to 3 cm 
x 4 cm, and thickness =55micrometer ] sealing, and the Fenton examination was done for 30 
hours. 
[0084] 

The weight retention after a 30-hour Fenton examination was computed with the following 
expression. The bone dry of the film was carried out by vacuum drying, and it found weight. 
[0085] 

Film weight x100 before the film weight / Fenton examination after the weight retention (%) = 
Fenton examination in the Fenton examination 

The proton conducting membrane used for the above-mentioned physical-properties 
measurement was prepared as follows. Sulfonation polymer made it dissolve in a meltable solvent 
so that the amount of solid content of sulfonation polymer may be about 10 % of the weight. 
Predrying of this polymer varnish was carried out after applying on a glass substrate for 1 hour 
using oven using the doctor blade at 75 **, and the coat was removed from the glass substrate. 
150 ** of films were further dried after fixing on an aluminum board for 1 hour using oven on the 
heat-resistant tape. Subsequently, in order to remove thoroughly the solvent which remains in a 
coat, you made it immersed at 25 ** for 2 hours into about 1 0OQ-times the amount ion exchange 
water of coat weight. After settling the obtained film under 25 ** and the environment of 50% of 
relative humidity for 1 2 hours and carrying out conditioning, various-physical-properties 
measurement was carried out. 
[0086] 
[Example 1] 

1 7.4 g (40mmol) of 2,5-dtchloro-4'-(4-phenoxy) phenoxybenzophenone, 23.6 g (40mmol) of 
compounds (number average molecular weight 589) expressed with following general formula (y- 
1)', The iodine sodium 1.56g (10.4mmol), 8.39 g (32mmol) of triphenyl phosphine, The dry nitrogen 
purge of the zinc 12.6g (192mmol) and 1.57 g (24mmol) of the bis(triphenylphosphine)nickel 
dichloride was taken and carried out to the flask. 
[0087] 

100 ml of N-methyl-2-pyrrolidone (NMP) was added, and it heated at 70 **, and agitated for 3 
hours, and the polymerization reaction was performed, reaction mixture — methanol: — it flowed 
into 3,000 ml of mixed liquor of concentrated hydrochloric acid (volume ratio 9:1), and 
coagulation precipitate of the output was carried out. Vacuum drying of the sediment was carried 
out after washing with filtration and methanol, and 35 g (95%) of base polymer was obtained. The 
number average molecular weight of the polymer for which it asked by GPC was 29,400, and 
weight average molecular weight was 60,500. It was presumed that the base polymer obtained 
here has the structure expressed with a formula (3). In formula (3) - (5), a, b, and c are two or 
more numbers. 
[0088] 

Concentration 98.5wt% of concentrated sulfuric acid [ 200 ml of ] was added to 20 g of obtained 
base polymer, and it agitated at 60 ** for 5 hours. Water was filled with reaction mixture and 
polymer was settled. After repeating washing of polymer until pH of wash water was set to five, 
this polymer was dried and 39 g (94%) of sulfonation polymer was obtained. 
[0089] 
[Formula 18] 




( y-1 )' 



[0090] 
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[Formula 1 9] 




(3) 



[Example 2] 

In Example 1, instead of the compound expressed with genera! formula (y-1)', 26.8 g (16mmol) of 
compounds (number average molecular weight 1,675) expressed with following general formula 
(y-2)' are used, Base polymer was manufactured like Example 1 except having used 27.9 g 
(64mmol) of 2,5-dichloro-4'-(4-phenoxy) phenoxybenzophenone. It was presumed that the base 
polymer obtained here has the structure expressed with a formula (4). Subsequently, when the 
obtained base polymer was sulfonated, 55 g (93%) of sulfonation polymer of the number average 
molecular weight 35,1 00 of the polymer for which it asked by GPC, and the weight average 
molecular weight 103,200 was obtained. 
[0091] 

[Formula 20] 




(y-2)' 



[0092] 
[Formula 21] 




( 4) 



[Example 3] 

29.6 g (68mmol) of 2,5-dichioro-4'-(4-phenoxy) phenoxybenzophenone, 9.2 g (9.6mmol) of 
compounds (number average molecular weight 960) expressed with following genera! formula (y- 
3)', 26.9 g (2.4mmol) of compounds (number average molecular weight 1 1 ,200) expressed with 
following general formula (z-1)', The iodine sodium 1.56g (10.4mmol), 8.39 g (32mmol) of triphenyl 
phosphine, The dry nitrogen purge of the zinc 12.6g (192mmol) and 1.57 g (24mmol) of the bis 
(triphenylphosphine)nickel dichloride was taken and carried out to the flask. 100 ml of N-methyl- 
2-pyrrolidone (NMP) was added, and it heated at 70 **, and agitated for 3 hours, and the 
polymerization reaction was performed, reaction mixture — methanol: — it flowed into 3,000 ml 
of mixed liquor of concentrated hydrochloric acid (volume ratio 9:1), and coagulation precipitate 
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of the output was carried out. Vacuum drying of the sediment was carried out after washing with 
filtration and methanol, and 35 g (95%) of base polymer was obtained. It was presumed that the 
base polymer obtained here has the structure expressed with a formula (5). The number average 
molecular weight of the polymer for which it asked by GPC was 45,000, and weight average 
molecular weight was 1 33,700. 
[0093] 

Concentration 98.5wt% of concentrated sulfuric acid [ 200 ml of ] was added to 20 g of obtained 
base polymer, and it agitated at 60 ** for 5 hours. Water was filled with reaction mixture and 
polymer was settled. Washing of polymer was repeated until pH of wash water was set to five. 
Then, the obtained polymer was dried and 60 g (96%) of sulfonation polymer was obtained. 
[0094] 

[Formula 22] 



[0095] 

[Formula 23] 




[0096] 

[Formula 24] 




( 5) 



The characteristic of the sulfonation polymer obtained in Examples 1-3, respectively is shown in 
Table 1. 
[0097] 
[Table 1] 
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[0098] 

[Effect of the Invention] 

According to this invention, it is possible to provide the polymer which has a sulfonic group 
usable as an object for solid polyelectrolyte membrane excellent in hot water resistance and 
radical tolerance (endurance). And the proton conducting membrane which consists of a polymer 
electrolyte of this invention can be conveniently used as proton conducting membrane for high 
durability fuel cells. 



[Translation done.] 
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H 2 ) - C CCH 3 ) 2 -, -0-, - S-ftHiC*tf6ti5. 

[ 0 0 2 4 ] 

* ft , -ft* ( 1 ) * <fc tf ( 2 ) © ( Y - 1 ) , ( Y - 2 ) * i tf ( Y - 3 ) }C 33 V^ T s 

R ©jj£fb7j<SlS t ITS, *1-)l>m. xf;H, ^n!i;H, 7^;l/g, ft 2 

©7;l/^;H, ft £ ft l ~ 6 © 7 ;b ^ - ;V £ s it « 7 ;V + - ;U K ft 5 ^ &f & n , p o ~ 4 
© H $[ £ ?K qli0~l 0 0 0 T'*5o tLt\ R tk £ ft ?> j§Hk 7j< St K 7 y II ft £ 

[ 0 0 2 5 ] 

S & -ftift (2) © (Z-l) fcfcVT* mtt0~200<D8T?fc5. 
[ 0 0 2 6 ] 

ft*. #?Wc^T, «7K3ltt££t*, /n * v h (H a mm e t t ) BftSttRtf 7 
x^HSOmffi©*^ 0. 0 6Ki« ptiOld, 0. 0 iKiOitft«l*v^. 
[ 0 0 2 7 ] 

me— »a (i) zrciz (2) T*sn«i**c*y i/>iwi?^»?iii, 

it 1-1 0 0 
[ 0 0 2 8 ] 

*?§B^©®^?«P««, 7wl/*yft»I£Ji^T, tulB-SS^ (l) fc.fctf (2) if** 
nsi^ft^x/HyftiTi&nstiDtfes, * fe N x ^ * y f t m <t tf 7 ;v * 7 ft 

[ 0 0 2 9 ] 

-IKS ( 1 ) ■eaSttSSStttt, T hB — IS S (X - 1 ) ' . CX-2)'**tf(X- 

3) ' i^l!fn^>&(tuo©€/Y- (WTs rt/Y-xj fc. Tia 

- ft 3S (Y-l) ' , (Y-2) ' ts&Xf (Y-3) ' A^iStl5'>S<fcfclOflt 

.[ 0 0 3 0 ] 
[ ft 1 5 ] 
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Q Q 



( X-1 )' ( X-2 )' 



[ 0 0 3 1 ] 
[ it 1 6 ] 



( R) p ( R! p 

Tp Tp T' 



( Y-1 )' 



Sft, -J&5£ (2) ?a«tlSl^tt, €/Y-XL t/v-Yt, (Z-l)'*5 

*tf (z-2) ' *6ltfh«*»<Hio(ot;7- (j-xt, rt/^-zj t^d 

[ 0 0 3 2 ] 
[ it 1 7 ] 



±ffi& — lRS (X - 1 ) ' ~ ( Z - 2 ) ' fcfe V"> T , Q 77*i??l(Aafyf 

7>- 
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[ 0 0 3 3 ] 

CCTs Di|tiRt7**/HtlTtt^Al» If*i4 & *U 7 y JUKI* 7 

[ 0 0 3 4 ] 

£ fcs ±ffiS ( X - 1 ) ' ~ ( X - 3 ) ' £ J: tf ( Z - 1 ) 1 e*^ T, A J: If B J4 , 

( x - i ) ~ ( x - 3 ) feid (z-i) k fc w s s«©a •? -e « o J^t, (y-i 

) ' ~ ( Y - 3 ) * fc *5 V> X , A 43 J: tf R tt » ( Y — 1 ) ~ ( Y - 3 ) ML *5 if £ © ii 
[ 0 0 3 5J 

-us* ( i ')'T«*n*«*#fe«fctf-»sa (2) T«?nstt#*a, ± ta ^ / ^ - % 

(i) mi*«J:tfEffi?i:ft*ft^* (KT, rEffi^tffl- 
J tv^. ) , S fcH:E{ft : ?#Effi*ftfc«&Jit8 * (»*Sr^&) » 4 5tfK (i I 

) myimz&mMfttL, s&t, «£a*%±tf5 feat, r*gj ssmLTti^, 

[ 0 0 3 6 ] 

I^ilStLTtt, HU^;k *ftxy<5r/K 3 >7ftx y - y 

7tf^7* h b ft H v fr;l/ft£ft : Sft^7 ^7 A, lft^7^7L, 3 7 ft 
/<7S;?riaHO/<5i'!>Aft#*;*ftKs *fti£. 3 7fti£ft i£©«ft£8J ; 
/S^K ftftn/S;i/K 3na'^h4!!03rt*Hl:**ft2ii l *lf6hJ. C ft & 
© 5 "6 W ic , & ft - y * A- , ftft-^Jl/aJftfJfSL^. 
[ 0 0 3 7 ] 

Sfc, Effi?JSS# fc Utt, F'J7i-**X7rA 2, 2' -treUSJy, 1. 5 - 
s/*n:$-7#^x;/ s 1 , 3 - tT X (^7i-*t^7-f / ) 7° D /< y ft if AH m if & ft * 

. chs©H, hy7ic**x7^, 2, 2' -etry s?y«<»* bv^. ±KEffi 

[ 0 0 3 8 ] 

Ett^tfEttS ftfc3ig;£M$f&i: U8, * ft: - y * ;H£ X (MJ7 

iZ**X7-fy) , ft ft - v ;I/ X ( h U 7 i - ;U * X 7 ^ > ) , 3 7 ft - y * ;1/ e 
X (F'J7i-A*X7^)„ W^?**t"7 (HJ7i-/HX7^y) , & ft - 
y<5r;l/ (2, 2' - £ tf U 5? > ) , JHfc - V * /V (2, 2' -tf^U^y) , 3 7fe-7 

y ;b ( 2 , 2 ' - e tf y s> y ) , ffi ■ - y * ;P ( 2 , 2 ' - , fx (1, 5 

— >?P#£#^xy) -y<r;K f^+X ( 7i-/l'*X7 0) - y ;!/ % f 
F7 + X (l-'J7i-;V*X7r^h) x <y y /K rhv + x (h'J7i-;V*X7^ 
) 9 5? t> A ft if m if 5 ft S . iin&o??^ Ift-'y^-^ex C1-'J7i-;V*X7 
-fy) > tt ft - y V to ( 2 , 2 ' -CKUfy) tf 5 tSr £ b ^ o 
[ 0 0 3 9 ] 

±Ei»IE*K:«JH , r* £ fctfl?** (i i) aSSO bT fcU flUtf. $U 3fi», 

> s 7 /l/ 5 - 7 A , 7^*>'7i, tF'J7A, * ;V ^ 7 A ft E ft ¥ W £> ft § ■> £ ft & © 

•5%, VT**i"7A, vytf yj6C»* Uv\ eft e><E>»7c9Jtt> t8»a20it 

[ 0 0 4 0 ] 

Sfc, iEHStl3^Tifflt5Ct©?n rtgj tUB, 7'y(t:tb'J7A > « 

fet^yn, iftth'J7i, HHtb'jn^ atthij^isuothyf Aft 
7 y ft* y 7 a, Sft # u 7 a, ftft * y 7 As 3 7ft* u 7 a. it* y 7 Aft 

if07tjy7Aft^-% ; 7-yftf h7Xf;l/7>€-7A, Sftf f 7Xf ;!/7 >t-7 A 
, Iftf F7if*7yt-7A, 37ft-rh7X^;l/7y : &-7A, 81rl-7Xf* 

7> ; ex7AftH07y^x7Aft#ttftfc'A !S *^p>ft5o tn&cn, *ft7-h'J7 
A, 37fttF'J7i, Hft£>J7A, ^ftr h 7 xf;V7 V * - 7 A, 37ftrhvx 
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[ 0 0 4 1 ] 

h > 51 nr , 0. OOOl-lOt/K »H<»0. 0 1- 0. 5 * A, T? h S o 0. 00 
0 1 M^E^^ + ^tcilfT L&v^ t*^?), -73, l Ot/^l^i 

[ 0 0 4 2 ] 

ttJRSfcfc^T, «fc tf Ett? CBKfi?«»0*I«^ 

tt, i^iil 1 *;wc*#U, a*, o. i~i oot;k »l L< S 1 ~ i ot;K-$ 

[ 0 0 4 3 ] 

Sfc, 3i7ca©«fflM*«, ±E*/^-ottlH t/UcWb, o. l-ioo^e 

;K gJUIil~iO€;VT'B» o. l *;l/*»T?tt, Mtf + aafrbfc^c fctf 

[ 0 0 4 4 ] 

££tCs rigj ^fffltsl^, ^o-^fflffl^tts ±!B ; e/^-©^Bt i a 
if , o. ooi~ioot;Vv »H<tto. o i — i * ;w t? * * . o . o o i -t ;i/ * $& 

[ 0 0 4 5 ] 

k s N _^,v_ 2 -ifpijFy, y-^o7ny, y - r f - n 5 * * a a g m m if 

& ft i> 0 Cft^Hs f HtFD77^ N , N-^^^^^ATSF, N, N - 

+ # K KJK b T & m ^ & d t & iff * b t^o 
[ 0 0 4 6 ] 

~ 4 0li%T*$5« 
[ 0 0 4 7 ] 

t ft, RR<0«aiflft«, ffi^s o~20o'c, ff £ t < a 5 0 ~ 1 2 0 -ct?» & 

„ Sfcs M£H*Ktt, S*, 0. 5~ 1 0 OtffiL Sfll<»l~40WT^5 o 
[ 0 0 4 8 ] 

CO^iat, ^yv-X5~9 5^;l/%^, €/7-Y5~95€;H (*7V-X 
fct/T-YOfHf-* 1 0 0t;l/%fct5) ZZU&Z&ZC fc «fc »K C 1 ) T* 

SSft5l^iS , ll6ftl. £ ft, q&/v-X5~9 5*;l/%fcs ^/v-Y5~90* 
;b%hs l~90t*% (t/v-X, ^/V-Y43<fc0^/V-Z<0£ 

tt*i00t;Htfct5) fc^Jt^^cfcicj;^ -ft* (2) T«*2fta«£* ( 

2 ) ft & ft 5 o 

[ 0 0 4 9 ] 

itifeicfc t>-»a (i) tfS*ft5S^#sfcti-tt* (2) -es^nsi 

[ 0 0 5 0 ] 

AJ £ft5 fctt, Sfctt©££at*^ «Atf> -SO s H > -(CH 2 )-S0 3 H > - 
( C F 2 ) n-SO, HftlfClTlllShSCtSV^. 
[ 0 0 5 1 ] 

X/W*y»at*»X"T*»tt ITIi, ±IB-K^ (1) T»*«ft*»ft#*fc 

ti-US (2) 2 ft ^iiiSIs ?n*x**y|s ftift, £ 
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[Polymer Preprints, Japan, Vol. 42, No. 
3, p. 730 (1993) ;Polymer Preprints, Japan, Vo 
1. 42, No. 3, p. 736 (1994) ;Polymer Preprints, 
Japan, Vol. 42, No. 7, pp. 2490-2492 ( 1 9 9 3 )]. 
[ 0 0 5 2 ] 

T&fct>> COX**VftOg(5*ttfclTtt, ±8-ft5£ (1) ft3«&{#£ fc 

tt-ttS (2) Tf*4h*I##*, *li§S<]T. J5*^tt»a#fiTT t ±Kx;W*vft; 
9Ji:SB**5o rS#J t LTii, ffi 1 * tf n -'x*-* y ft £ ©KffczkSSiSSU r h 9 t F D 
7 5 y , S> * * -9" > ft H © x - r ;t/ % 8 M s S> ^ ^ ;l/ 7 -fe b T = ^^)l/*iU75 
h\ i>7 f /V X * * ~> F O i 5 ^ # 7 n f y ^ I tt i 9J O fi *\ tF7^oi^, 
*;*nax*y, jrnn**A, Jttft: ^ f- P y ft H © ^ n y* y ft&ffc*SSft H tf¥»f & ft 
Kl6a*tt»E«II8ttft^tf , fttt, - 50~ 2 0 0 t, 5fH(tt-10~100 

•c-efe§o *fc* EfcttHi** a*, o . 5 - 1 , 0 0 0 mm, » * t < it 1 ~ 2 0 0 r» 

[ 0 0 5 3 ] 

LO^tUi^tl^ XJl/^ll^t^l^ft^XA^Ilili, 0. 5- 
3. 0meij/8> IH(B0. 8-2. 8meq/gT-&?>o 0. 5meq/g*I 
'7*B h ygllt^J:* 1 & T\ — 3& 3 . 0 m e q / g % M X. %> t , «#1£tf|p|± 

[ 0 0 5 4 ] 

§ C T? * § = 

[ 0 0 5 5 ] 

l^iWx/Ktyll^ta^oDl^iftSIR^HiUc^T, l, o 

30-1, 045cm -1 , 1, 160-1. 1 9 0 cm' 1 ?)S=ORl 1, 130 
- 1, 2 5 0 cm" 1 BC-O-CUL 1. 640-1, 660cm 1 OC=OflR 

ft z k a % *bt* * , en e. offifiicittis x^^y^o^aiS^^s fc*^«fK * dsjs 

a^t'fS. «fc, il^SIX^^h* ( 1 H-NMR) tit). 6. 8-8. Op 
pm<0»«^nhyOi;-*frB ( * <0«JEl*WK , r § C £ tfT? « * . 

[ 0 0 5 6 ] 

[ 5} fl ^ §[ ] 

fcBBOlSttfctf^WJSftB. ±E-»5S (1) ■P«?h5imj:tf-»S ( 2 ) T? 
) frSftSo Sfc, *»«oyofyfi»«tt, t&8BiK#?«»«fr&ft5. x;V*y» 

[ 0 0 5 7 ] 

[7* a h yfc««] 

^Stftffl^T, 7 -f ;\shWlCf%&t % C fc fc <fc t> SiST§ C tfT * §0 tCT?, ±15* 

U7i H,-y. (PET) 7^;Hfti!iiDMIttMA^&5l*tfll^n5. 
[ 0 0 5 8 ] 

y , N , N - V * f- A/ * fl> A 7 5 K , y-7fD7n>, N , H-*J>**toT*YT% 

75- 
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itt^lsy. ?no*^A, fl-7t F p 7 7 V (T H F) ft i! ©ffitt»9J 5 ft S 

o Sfflfi, 1 V^Ji 2««±-*«f«t*C fctfT?**. 

[ 0 0 5 9 ] 

D(f;l/7;l/3-;K i s o - 7° O tf ;V 7 ;V 3 — ;l/ x s e c - 7" f- )\> 7 )]/ 3 — )\> , t e r t 
- 7" 9- )V 7 3 - ;l/ ft g m if % ft s WE**/-^*'«E^fflj««H , t?»jfttt«*T # 

**. 

[ 0 0 6 0 ] 

5 **%, JFU<tt90~25 SJi%x 7;l>3-;l/tf 5-75 Jt«%, SF $ L < « 1 0 

-7 5**% (fib, Mfti i o oli%) ©I^cil^ttffflv^ns. 7;i/3-;b© 

[ 0 0 6 1 ] 

y 3 'J v-»*tt» x;v*y|i««t5 

*£■{*© #?fiEk<fc3^ If, 5-4 0**%, SfSL<li7~25H»1f*i, 
5*«%*i§7?ti, PM{tb»<, *1ts tfy^-^tfS^t^t^. -7?, 4011% 

[ 0 0 6 2 ] 

ftfe. #Uv-**lcfe 

2, 000-100, OOOmPa • s, »SKtt3, 000-50, 000m 
P a • s TffcSo 2 , 0 0 0 m P a • s Jftlt * © » K <D ft 9 tt ff < . 

^tlTl* Ufc^SS. - 7? , 1 00, OOOmPa • s^liU, ft K ft a ii * 

[ 0 0 6 3 ] 
[ 0 0 6 4 ] 

V^o ^««*tt, *SI7 4 ;l/^*aHt 5 0 - l 5 0 •C^fiSTN 0 . 1-1 0 Bf IHfttt 
[ 0 0 6 5 ] 

IIS6n«IS7^i (0!Utt\ PET) ±EfiKii?nftt)5JficDa)i7-r;i'^<D*S 

[ 0 0 6 6 ] 

OjK^fig^MKPJS ft & OT'»«i5^T'fe § 0 
[ 0 0 6 7 ] 

*gl7-f;H i 5*lC«It5^lttt, *M7-f Jl/A 1 **gPfC^L, 7K^ 1 0*1§|5 
Jff* U < tt 3 0 **»tt±©»«ltfc fcft * * 5 C 4:*i»J:V'». »P>ft?> 7°d N 

y ^ t 1 5 o ^ < t § ft ft ic s , *#ft»ttJt&*i# 

■r « o «fc ^ o a«K««/B , r*****bte »>» ^--A-7P-?tftHt, -1 
E?i<*o#«^'®?is%-^«gaTtciiSUT*<iitt,tf?>ns7 0 pbye»flio 

S#**t*0tt*lc*8>T?fc«. 7°n h >g»g|(fit»#-r «0BBrt»#** 

7& 
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3, 

[ 0 0 6 8 ] 

*«*7 4 *i**£a»TSRO*Ol«tt, »H<S5-80 'COliTfeSc A 
«BK, SK * * 7 -f ;!/ A © * * < ft 5 © 7? . 

ft V> * t £ *» 6 1 0-6 0"C<Ofi«ISffltffflFff£"ff&§o 
[ 0 0 6 9 ] 

[ 0 0 7 0 ] 
[ 0 0 7 1 ] 

*ft, SWttEiottt, f.^ti5yn F y <D»S«f Sift % 1 81»«T ft* 

*7-f i zitticttu **< 5 o a*8«±, mm? %u<ofo<DU&* l o - e o °c 
, li^FI^ i o»~ i o^ffflttss^^fes. 

[ 0 0 7 2 ] 

±BOJ:5lc*Kft7^;VA**C»*bft*x 7-r/UAfc3 0~100t, JfH(B 
5 0~8 0 °C T? n 10~180i\ »H<til5-60MIU ^^T\ 50-15 
0 °C T? , j?SL<li5 0 OmmH g~0. 1 irimH gOiET^ 0. 5 - 2 4 Bf M ^ WSL 
^it5C £ K i 0 > 7n h yglB^lsc t -e* s. 
[ 0 0 7 3 ] 

*»W©SffiK J: 5f&n5^n h >£»l*tt. 9 * 1 0 - 1 0 0 fi m 

, iff b<ii20~80)imffe§, 
[ 0 0 7 4 ] 

#5SWoyn h v£*fflt*fc««fcl»iLaU t < titf?* 5 0 0 Hi©t^- F7 

[ 0 0 7 5 ] 

* c fc©u * 5 0 oa±oty^- F7 x/-;P*{k#*i: l/T 

tt v F'Jxfi/y?ya-*-ex [3 - (3-t-7f;v-5-^f;l'-4-tKn* 

f7i-/b) ^Pn-H (Sfi*: IRCANOX 2 4 5 ) , 1 , 6 - ^ * * V S> 
jj. - ;V _ £ x [ 3 - ( 3 , 5-?-t-yf*-4-tFu*->7i-*) 7 P £ * * - 
H I RGANOX 2 5 9 ) , 2, (n-t^/l'ft) - 6- 

(4-KFn^i/-3, - t -7*f-;V7-U/) - 3, 5 - h 'J 7 5> > ( Si * : 

I RGANOX 565) , ^>^i'JX'Jf ;Kf + X [3 - (3, 5 - - t - 
7f.fr- 4 - t F P*e/7 x x/W 7p t? h] (fi n a n« : I RGANOX 101 

0) , 2. [3 - (3, 5-5>-t-7f-/l'-4-fcFa*S/ 

7 x - ;b ) 7 P e * * - M ( iS fl * : I RGANOX 1 0 3 5 ) . 
_ ( 3 _ 5 _ J? _ t - 7 " ^ fi, - 4 - t F P +■ ~> 7 x - /I/ ) 7° a tf # * - h ) CiSnoS '• I 
RGANOX 1 076) , N, N-A^^ jif l/y t?7 (3, $ -V - X. -7 ?■ fr- A 
-tFntJ/-KKDi/yf75F) (IS«: IRGAONOX 1 0 9 8 ), 1,3 
5-MJ*^/l'-2, 4, 6 - h »; 7. (3. 5-f-t-7f*-4-bHn*J/ty 
5> jl/ ) ^ > < V ( ft A * '• I RGANOX 1 3 3 0 ) , h V 7 - ( 3 . 5 - i? - t - 7 
^ ;1/ _ 4 _ £ F D ^ ^ y ;b ) -^y*/7*l<"fh ( ffi rPn * : I RGANOX 3 1 1 

4) v 3, 9 - k: 7 [2 - ( 3 - (3 - t - /f )V - 4 -t Fo+i' - 5 - ^fll/7i- 
;I/)7*ntf*-;l'**5/)-l, i-S>*?-;l/x*-;l/]-2 t 4, 8, 10-tF7« 
Vf a [ 5 . 5 ] 7>f^«S«:Sumi 1 i z e r GA-80) 4 if 
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5 £ T? # S . 
[ 0 0 7 6 ] 

*Rlfl leftist, 1 5 0 0 &,±<0 y ^- F7 x / -;l/£fc£fttt. 

tt*I^*l OOSlSfcftbTO. 0 1-1 OlHOiT*)lt*CI:ff»ibV> 

[ 0 0 7 7 ] 
[ 0 0 7 8 ] 

en ft en 

WTs **«Hc*^^T*«W*« &fcAfle«fcW91"r**^ *58Wf±cn5*ftie!ltclS 
[ 0 0 7 9 ] 

Hffifllfcfc^T, x;u*y&g«, ^nhyglf, BiRzkte (7 ^ ;b A©»ffigfc*) 

[ 0 0 8 0 ] 
l . 

T^*«**^Tfc£fc**U KJtft, m£*£f¥*L, T H F/*<OS£i8Blfc:iS» 

Lfc7i/-*7^0*!§iltU N a O H<D*5(l?K*fflV^T»£*ffV^ * » & 

[0 0 8 1 ] 

2. 7"nh ymmmvmfe 

SmrallOlfttiOyo FySiir«Oi®t> S^i (f = 0. 5mm 
) ^WLST, ffiaiBffl»«tf KKS*«KrL, fi saw y y X Slfcfr 5 

*46fto f ftfcS, 8 5 'C, fflSi«9 0 %<08*T7, SE» 1 0 k H z fc * It * * y K 

yi;-iry7«efxfi»*iv\ maiis«inc»is (ft) nnni«jw24 i 

^f$ffltfc„ a#S«, 5mmSiC5*}fLSTT, BlIBEi* 5 ~ 2 0 ramlC« ftS 
Rfr&XHt-fye-^yxfcWHil^ co-fytf-^v^frfes ynhyklS*I»L 
[ 0 0 8 2 ] 

tbffiirt R ( Q • cm) = 0 . 5 (cm) xff (cm) x gtfttS H «3 BE ( Q / c m ) 

3 . »f»*tt 

7^ ;l/A«OT°a b yfi»KK8*<<f U 9 5 °C 7? 4 8^P^»«Mfi«7 

^ ;VA©S*«Rf*%TIH©!SSKi± D*IB tfe. ft fc% 7 ^ ;V A tt X ttl K «t D *6S 

[ 0 0 8 3 ] 

MO 7 ;!/Afl x 1 0 0 

4 . 7 x y b VMS 

3M%«0»g!Hb**fc1*Kft • -fc*»**K-f * yOitJttf 2 0 p pm£&Si5 E7 
x y h ^Kl^lSbfc 2 5 0 ccOl U X^l/y«*«K 200gO7xyh yitH 
4»IRL, 3 c m x 4 c rru II=55(i m fc WW -L ft 7n h y BS * « ASK ffiftft 
, 4 0 "COtIJa**Uc8iai*-&, 3 0»H7 x > h ytt»*fro ft. 
[ 0 0 8 4 ] 
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[ 0 0 8 5 ] 



yummoy 4 1 o o 

left, ±E»ttffl£Kra^fc^a F>G*HHi^ WTO J: 5 Jc L Til« U fc. X;l/*Wk 
a|?U ^-OH##*tf *& 1 0 fil% k§§ J: 5 t s *;l/*Vffc#y ? - rT § * ffim fc ?§ 

5 °C fc T i » H * - 7 y * fli Lfco 7^;H 

*»!»T-7"t?7;l'5«±fc:H£ 1 Sfcs ^Mc*-7yl:S^T 1 5 O'C, 1 B$ RB K *ft S 
fc 0 ££fc»2c"f3fcJ6fcs 1 0 0 0 £ft 

<D^*yS»**t 2 5 °CT? 2 8# flliJ^fe, 13&ftfc7 -i )V L. * 2 5 °C , fflSIS 5 

o%os^Tfci zmmmuLTwmmniLrcm. *awtt««***ufc. 



2, 5- f ;>DD-*' -(4-7i;tJ') 7i;tMy'/7i;yi7. 4 g (4 

0 mm o 1 ) , T8B-IKS (y-1) ' n* ffc£» 5 8 9 ) 2 3. 

6g HOnmoD^ifttF'Jni. 56g (10. 4 m m o 1 ) > h'J7i- 
**X7^8. 39g(32mmol)sffit»12. 6g (1 9 2 mmo 1 ) ^ilf 
1^7 (F'j7i-*7tX7ry) - 7^)l/-^n')Fl. 57g ( 2 4 m m o 1 ) % 7 



N ->tf-;l/ - 2 - Ifa 'J H y (N M P ) 100ml ft ill A, 7 0 "ClCjJDf^L, 3 ttHflttt 
b, «*Rfc*fr o fco KJSJB*;**/-*:**!! (S«Jt 9 : 1 ) OiB^ffi 3 , 0 0 

L, T ^ ^_ x ^ u v _ 3 5 g (95%) %f#fcc G P C T*ftftlt*OS¥^»flS 
29, 4 0 0. ii¥i§^?I» 6 0, 5 0 0 t?«6'5ft. C C &tlte^-X# V V- 

it, s (3) Tfa^nsnafts-rsc fc*<»3£*nfc. £*s, * (3) ~ (5) ic*^ 

T. a, b , ctt2tt±ORT*5. 
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[ 0 0 8 6 ] 

[mmm 1 ] 



[ 0 0 8 7 ] 



[ 0 0 8 8 ] 



[ 0 0 8 9 ] 
[ft 1 8] 




( y -1 )' 



[ 0 0 9 0 ] 
lit 1 9] 




(3) 



mmm 2 ] 



(17) 



JP 2004-285118 A 2004. 10. 14 



mmm 1 \z&^r, -ts (y - 1) ' -e^n^^softb*) fc. Tts-na* ( y - 

2) ' ?i?tl5fe^l (IS 1. 675) 26. 8g ( 1 6 mm o 1 ) 

2, 5-5?*no-4' - (4-7i7t~» 7x/*S"*y7 7x/>27. 9g 
( 6 4 mm o 1) UftJ.X*M*. itfJl fcfla&fcLT^-Xtf'Jv-fcSliSLfc. 

c c -tM#e>nft^-7#y s (4) Ty&snsflii&fcS-rsc ktfftssftfc. 
s&nft^-x*u Y-ox;i/*vlk*fTofttc5 ( g p c 

Sfft»?i 3 5, 1 0 0 , Ii¥ftdfU 0 3, 2 0 0 O^/U*yft#U^- 5 5 g 
(83%) tfft. 
[ 0 0 9 1 ] 
Hfc 2 0 ] 




( 4) 



CHAM 3 ] 

2, 5-^nD-4' - (4-7x7* SO 7x7* ^ ^ V V 7x7^29. 6g (6 
8mmo 1) , TE-iS (y-3) ' 1f«?ftUft* 9 6 0 ) 9. 2 

g (9. 6mmo 1) , TK-lSS (z-1) ' T**2 ti*ft** 1 1 . 
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